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and broken. The cubical structure of the fracture gradually passes successively into a coarse columnar, a fine columnar, coarsely fibrous, and lastly into a finely fibrous structure. The color at the same time changing from violet to brick-red, yellowish-red, and lastly to a fine salmon pink. The copper becomes dense, and so soft as only to be broken with difficulty in a vise. The samples taken also show less concavity, as the operation progresses, until the metal has reached the condition of " pitch" when the surface remains flat.
The copper is now ready to be cast. In a small plant it is ladled out by hand, but in large works ladles holding 200 Ib. of copper are used, each carried by an overhead trolley, and by which the copper is readily handled. The moulds are of different forms, or shapes called for by the trade; forming cakes for rolling into sheets, ingots for melting into brass, and wire bars for making wire. The copper still contains about 0.6 per cent, cuprous oxide?.
Under-poled copper simply contains an excess of cuprous oxide as an impurity and suffers both in electrical and mechanical properties. Over-poled copper looks like under-poled copper under the microscope. The mechanical properties are satisfactory, but then* is a slight decrease in conductivity and castings are bad, due to the expulsion of gases as the metal sets. Over-poled molten copper is, however, in a very unstable condition, and it is usual in such eases to start at the beginning of the ^refining operation and oxidize the metal again to net copper. The fact that molten copper is HO sensitive chemically to its surroundings and that it chills so readily, is duo to its high thermal conductivity and makes it a difficult metal to handle.
It takes very little to throw copper out of pitch, and any change Is immediately shown by the appearance of the ingots. If, on cooling, the ingots contract, leaving a depression in, the center, it indicates that suboxide is forming, and ladling must be stopped and the charge poled a little. Short sticks of green wood thrown on top of the copper assist in the reduction. If, on the other hand, the surface of the ingot rises and becomes convex, then the charcoal must be pushed back from the ladling door and the charge flapped or rabbled. It takes only a few moments to bring the copper back to pitch, and it is here that skilled labor in indespensahle.
Ladling should be done as rapidly as possible, so as not to give the copper time to change its pitch. The fire should be previously attended to and everything arranged so that during ladling there will be an equally balanced oscillation between oxidizing and reducing action in the furnace. '
The moulds are made of copper and are arranged on a shaft fastened to a bosh containing water, so that upon being tipped xipside down the Ingot falls out and drops into tJxe water. This is done to give the ingotougher. Samples are taken continually; they are dipped out with a small iron spoon, cooled in water, fastened in a vise. H. Chittenden.athode,
